This paper provides questionnaire evidence on the role of flow analysis for professional traders and fund managers. This evidence suggests that besides fundamental information and technical analysis, the analysis of flows provides an independent third type of information for professionals. The view that flows can be used to learn about fundamentals is not consistent with the data. Instead, evidence indicates that flows more likely provide insight into semi-fundamental private information. [forthcoming JIMF 2004] JEL-Classification: F31
Introduction
"A source of informational advantage to the traders is their access to, and trained interpretation of, the information contained in the order flow" (Goodhart, 1988, p.456) .
Although this has been common market wisdom for a long time, there have been no studies that systematically examine the use of flow analysis by foreign exchange professionals. This paper provides evidence that next to fundamental and technical analysis the analysis of flows is an independent third type of information. We thus add to the recent literature by presenting empirical evidence that the analysis of flows does affect the behavior of a significant group of professional FX market participants according to their own perspective.
Thus, our contribution complements other work about the informational role of flows. For example, Lyons (1995 Lyons ( , 1998 presents case study evidence on the importance of flows, Osler (1998) relies on flows to characterize exchange rate changes, Ito, Lyons and Melvin (1998) , Covrig and Melvin (2001) provide statistical evidence for information inherent in flows and Cai, Cheung, Lee and Melvin (2001) , Evans (2001) and Evans and Lyons (2002) improve exchange rate explanation by incorporating order flows.
According to Lyons (2001, p.4) , "order flow is transaction volume that is signed" (i.e. indicating purchases or sales). From an ex ante logical point of view, flow analysis may share similarities with either technical analysis or fundamentalism. This leads to three different views about flow analysis which to some extent compete with each other, and which we list in the order of their affinity to the efficient market hypothesis (EMH):
Position 1 Flow analysis is an expression of limited rational behavior.
In this sense flow analysis is an analogue of technical analysis (see e.g. Shleifer and Summers, 1990) . This view relies heavily on the assumption of informational efficiency of markets, according to which any attempt to acquire extra information is futile or even irrational, when costly resources are invested.
Position 2 Flow analysis is a manifestation of rational learning about fundamentals.
This view regards flow analysis as a certain form of fundamental analysis.
Conceding time constraints and informational heterogeneity, flow analysis can be viewed as a rational way of trying to detect the results of other participants' fundamental analysis and thus parallels optimal learning from order flow such as in the seminal work of Kyle (1985) .
Position 3 Flow analysis provides interim information about short-run price movements but little information about fundamentals.
This view is based on the assumption that the order flow can influence price paths of transactions prices in the short run. Flow analysis is understood as a separate kind of analysis if it aims at forecasting transactions prices from presently executed and planned order flows (see e.g. Ito, Lyons and Melvin, 1998, Covrig and ). According to this view, flows also contain information about short-term trading objectives or liquidity considerations of other traders that may affect shortterm price movements, but that will not affect medium-term asset prices. Such information is usefully termed semi-fundamental information.
Unfortunately, at present there is virtually no direct systematic information available about the importance and nature of flow analysis. Because of this lack of knowledge, it seems worthwhile to improve our understanding by conducting a questionnaire survey study among market participants. This study is organized around three questions: is flow analysis an important forecasting tool in real world markets?
1 Can flow users be related to certain institutional characteristics? And finally, are there beliefs of flow users about FX markets which would reveal their motivation for applying flow analysis?
This study provides several insights: it demonstrates that in addition to fundamental and technical analysis, flow analysis is indeed a major and independent third tool for FX professionals. Furthermore, the use of flow analysis is systematically related to some institutional characteristics and beliefs about the functioning of FX markets. Our results provide varying degrees of support for the three "positions" under review: the most interesting seems to be the affinity with position 3, that is the view that flow analysis aims at exploiting semi-fundamental information.
The survey approach chosen was developed as a standard methodology to establish market participants' behavior in financial markets. The pioneering work by Shiller (1989) was first applied to foreign exchange markets by Allen and Taylor (1990) . The latter thoroughly examined the use of technical analysis in the London FX market which is the reference case for our work (Taylor and Allen, 1992) . The same approach was reproduced for Hong Kong based FX dealers by Lui and Mole (1998) . Related studies on foreign exchange markets include Menkhoff (1997 Menkhoff ( , 1998 , Cheung and Wong (2000) , Cheung and Chinn (2001) (1999). However, to the best of our knowledge, there is no survey study explicitly examining the use of flow analysis in foreign exchange markets.
Our investigation of flow analysis consists of seven steps: Section 2 reviews the literature on possible explanations for the use of flow analysis. Section 3 provides a short description of the data used. In Section 4 the evidence on the importance of flow analysis in the FX market in relation to the two established forms of fundamentalism and chartism is presented. This is followed in Section 5 by an analysis of the question whether flow users can be viewed as a distinct, coherent group of more or less rational people. Section 6 relates flow users to certain characteristics of behavior and Section 7 relates them to beliefs about FX market characteristics. We present our conclusions in Section 8. An appendix describes the survey data in more detail.
A review of possible justifications for flow analysis
This review reflects the development of arguments which were first modeled in a stock market setting and later adapted to foreign exchange markets. The empirical finance literature largely concentrates on two types of participants in financial markets, rational investors and liquidity or noise traders. Typically, rational investors are viewed as agents who pursue strategies which are optimal, given their knowledge of fundamental information concerning the assets' liquidation values, while liquidity traders' behavior is exogenously determined and either motivated as exogenous hedging d emand (e.g. Spiegel and Subrahmanyam, 1992) , or even completely irrational behavior with little or no relation to fundamental information which noise traders might actually have. While this approach with two polar types of agents is useful for modeling markets with incomplete revelation of inside information through prices (see e.g. Grossman and Stiglitz, 1980, and Hellwig, 1980) and thus for finding solutions to the information paradox, 2 it may be too rough to understand the details of real world markets and, particularly, the real world processes of price determination.
Consequently, the market microstructure theory building on the seminal paper of Kyle (1985) information from observing the aggregate order flow. In fact, because market makers will make inferences from the order flow, insiders will try to conceal their information by trading less aggressively. 4 In this framework, market makers determine prices as conditional liquidation values based on the information incorporated in the aggregate order flow. Accordingly, market makers do behave fully rationally. Since they do not have access to the proprietary information of insiders they have to deduce it from observing the order flow.
2 The information paradox essentially arises when prices are adequate statistics of the underlying information. As Allen (1981) shows, the price system will generically reveal all the underlying (inside) information when there are more prices (or markets) than sources of uncertainty. If, on the other hand, there are other sources of uncertainty besides prices, the price mechanism will not generally reveal inside information completely. This result has been originally established in markets with investors who receive proprietary information, and noise traders, who trade randomly for exogenous reasons. In such settings the price mechanism reveals the information of insiders only imperfectly, since high prices may e.g. signal good information or merely a high realization of liquidity demand. Partial revelation, however, does not necessarily require the existence of noise traders, and can also occur as a robust feature of equilibrium, for example, when the signal space is sufficiently rich (see Ausubel, 1990) . 3 See, in particular, Admati and Pfleiderer (1988) , Spiegel and Subrahmanyam (1992) and Rochet and Vila (1994) . 4 Insiders are typically modelled as risk neutral agents. Because market makers make inferences from the order flow and insiders know about the impact of their trades on market makers' inferences, they tend to trade in "small" amounts, in order to hide behind noise traders. For example, large buying orders relative to the variance of noise trading would be interpreted predominantly as positive information by the market makers, and, thus almost reveal the insider.
Hence, market microstructure theory emphasizes the importance of the informational content of the aggregate order flow. However, information about partial order flows is also useful, as Chowdry and Nanda (1991) show in a multi-market setting, when the order flow is fragmented across markets. Chakrabarti (2000) Covrig and Melvin, 2001) . In other words,
given that private information seems to play a role also in FX markets, flow analysis seems a legitimate rational learning mechanism for less i nformed traders. 6 In fact, Evans and Lyons (2002) even strongly suggest that order flow contains information that helps to predict exchange rates. In their sample, they can account for 50% of the variation in the DM/US$ rate and for about 30% in the Yen/US$ rate, which significantly exceeds the mere 10%, which is traditionally accounted for by publicly observable macro aggregates (Meese and Rogoff, 1983 ; see also Frankel and Rose, 1995 , MacDonald, 1995 , and Taylor, 1995 . This line of reasoning underlies the view expressed in position 3.
Building on this view, one would expect that flow analysis is mainly performed by traders with privileged access to the order f low. Moreover, since it is intended to reveal information about short-term price movements flow analysis should be used Inasmuch as flow analysis reveals more semi-fundamental private information and less fundamental private information, it appears as a less attractive methodology for fund managers with lower trading frequencies. Before these hypotheses are examined, however, the question is whether flows are important for real w orld decision makers. 8 We have asked the respective target group.
Methodology and data
The following analyses are based on the feedback obtained from a questionnaire mailed in June 2001 to professional foreign exchange market participants in Germany, one of the major centers for foreign exchange transactions.
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The target group consists of all relevant trading banks and international fund management companies at that time. The relevance of banks in this business was identified with the help of several experienced participants and resulted in 50 institutions. Those 15 institutions which belong to the respective working group in the association of public banks (Bundesverband Öffentlicher Banken) received as many questionnaires as dealers taking their own positions were expected to trade there.
values. This "window of opportunity" may be spotted by flow analysis. 7 Hypothesis 3 (below) tests whether flow analysis is more relevant to fund managers or traders. Hypothesis 10 (below) tests for size effects across traders and fund managers separately. 8 Hypotheses 1 and 2 below test explicitly the significance of flow analysis as an independent source of information. 9 Germany's market share in the world foreign exchange market is 5.4% according to the last Bank for International Settlements (2001) survey. To be more exact, the survey of foreign exchange dealersbut not that of fund managers -includes the Austrian market, where 10% of the questionnaires were allocated. This accords with Austria's worldwide market share in FX transactions of 0.5%. More important than the market share is the fact that major national differences have not been identified so far.
Each of the other 35 banks received between two and six questionnaires, according to their size. Regarding fund management companies, all appropriate members of the respective association in Germany (Bundesverband Deutscher InvestmentGesellschaften) were addressed. 10 Again, between two questionnaires for the small companies and up to six questionnaires for the largest ones were sent.
We received 203 useful responses. This feedback implies an unusually successful response rate of 51.9%. The detailed structure of the mailing of the questionnaires, the respective r esponse and further discussion on methodology and data quality are given in the Appendix.
On the importance of flow analysis H2 There are no professionals who pay the same or more attention to flows than to fundamentals or technical analysis.
Another hypothesis which can be tested with this data is derived from position 3. If flows provide "semi-fundamental private information", then short-term oriented dealers would use this tool more intensively than longer-term oriented fund managers (see also Section 2):
H3 FX dealers consider flows more important than international fund managers.
The results of the questionnaire are shown in Table 1 . The upper Panel A of Table 1 shows the average importance of fundamental, technical and flow analysis, both for all respondents, or separated into FX dealers and international fund managers. 11 The response of an average weight of 23.5% given to flows means evidence is rather against hypothesis 1.
The importance of flows is illustrated in the lower Panel B of Table 1 : flow analysis seems relevant for at least three quarters of the fund managers and for an even larger portion of the dealers. Again, hypothesis 2 is clearly rejected. Flows are an i mportant source of information for FX professionals; for a major group they are more important than either fundamentals or technical analysis, or even both of them together.
Finally, one can see from the figures for dealers and fund managers that in accordance with position 3 the latter rely significantly less on flow information.
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Thus, hypothesis 3 can not be statistically rejected.
An interesting side-aspect of the results of Table 1 is that fundamentals and charts appear as more important than flows if one considers the aggregates across 11 The fundamentals include political events which are determinants of the country risk premium.
Moreover, political changes may influence the course of economic policy making and thus the expected values of economic fundamentals.
all respondents. This observation seems to justify the limitation to these two The results are plotted in Figure 1 . The figure classifies all respondents according to the intensity of use of flow analysis. As the second piece of information, the share of technical analysis in the sum of technical plus fundamental analysis is plotted as a line for groups of respondents. We form groups of respondents for every ten percentage points of flow use, starting for the first group from 0% to below 10%, 12 Significance tests in this paper are always non-parametric as the underlying data cannot be described by a normal distribution.
then from 10% to below 20% and going up to 60% and more. Hypothesis 4 states that the line in Figure 1 
On institutional characteristics of flow users
From an efficient markets perspective, representing an interpretation of flow analysis as formulated in position 1, one may argue that the institutional characteristics of FX markets, such as high liquidity and true international trading, do not allow sufficient room for reasonable flow analysis: shocks will be absorbed quickly, as will large orders and important news. A consequence of this view is that those who pay more attention to flow analysis can be seen as less rational market participants.
As rationality can not be observed directly, we search for indicators which should be correlated with rational behavior (see also Menkhoff, 1997 The results of respective rank correlations are given in Panel A of Table 2 . The sign of the coefficients is mostly negative, i.e. supporting the hypotheses and thus position 1. However, there is some heterogeneity and mostly insignificance.
Regarding the characteristics education and age, the sign is different for dealers and fund managers. Interestingly, the use of flow analysis has a more rational "appeal" among fund managers. Only the characteristic "position" provides similar results for both groups of agents: higher position reduces the likelihood of using flow analysis.
Concentrating on statistically significant coefficients, hypothesis 5 seems to be rather rejected by the survey and hypothesis 6 rather supported. Note, however, that the more intensive use of flows by younger FX dealers could also have a rational motivation, if flow analysis has true value -as stated by positions 2 and 3 -and if flow analysis is a newer kind of analysis which is therefore more easily grasped by new market entrants.
To check the robustness of these results, the same questions were investigated by concentrating on the characteristics of intensive flow users rather than others. For this purpose, those 35 respondents who use flows as preferred information, and in a second analysis those 90 respondents who use flows at least as a second most important source of i nformation (see Table 2 ), were compared to the others by applying Chi-square tests. Results confirm the earlier correlation analyses and are thus not reported here.
In addition to these characteristics of FX professionals, further institutional characteristics have been related to the use of flow analysis. Focusing on FX dealers, a referee has claimed that proprietary traders of larger banks (with huge customer business) in particular rely on flow analysis. We have examined this ideawhich best fits the viewpoint of position 3 -using a step by step approach, as our limited database does not really allow for grouping respondents into the required fine cluster. Thus, the single elements of this idea are correlated with the use of flows leading to three hypotheses: Table 2 . This implies evidence in favor of hypothesis 10 and hence supports position 3 relative to position 2.
H8 Proprietary dealers use flow analysis more than other FX dealers.

H9 The share of customer business of a bank is positively related to the intensity of flow use of the dealers in this bank.
A third analysis in this respect also draws on the considerations in
In summary, position 1, which regards flow analysis as a sign of less rational behavior, receives some empirical support. There is also slight evidence that the role of flow analysis may be related to indicators of rationality in the field of international fund management, which states an affinity towards position 3. Finally, the more intensive use of flows in larger i nstitutions is expected from the viewpoint of position 3 but not from that of position 2.
On the individual behavior of flow users
The last section has shown that flow users share some institutional characteristics. However, most empirical relations have not been tight, which leaves a lot of room for other possible influences, e.g. individual behavior. Seen from position 1, one would expect that reliance of flow analysis is -analogously to the use of technical analysis (see Taylor and Allen, 1992 ) -positively related to a shorter forecasting horizon. Position 2, however, reflects no clear view on this relation as the learning process about fundamentals may be short-term oriented while the focus on fundamentals requires a longer horizon. Position 3 finally proposes a very short-term horizon for flow analysis as the value of this semi-fundamental information for speculative purposes quickly disappears over time. 14 Hypothesis 11 is formulated from the viewpoint of positions 1 and 3:
H11 Flow analysis is more intensively used at shorter forecasting horizons.
The responses presented in the form of rank correlations in Panel A of Table 3 clearly support this hypothesis. Whereas position 2 is not supported by this result, 14 This does not contradict the finding that the horizon over which flow information included in prices can affect exchange rates may be considerably longer (see e.g. Evans and Lyons, 2002) .
H12 The more intensive use of flow analysis is positively related to "irrelevant" sources of information, such as talks and customer deals, and negatively related to fundamental information, such as interest rates.
The It is well known that according to many market participants psychological influences play a major role in defining exchange rate prices (Taylor and Allen, 1992, Cheung and Wong, 2000) . From the viewpoint of position 1, the less rational behavior of flow users may be indicated in this belief. This leads to hypothesis 13.
H13 A more intensive use of flow analysis is positively related to a stronger belief in the importance of psychological factors on prices.
As the importance of psychological factors necessarily rivals the influence from fundamentals, position 2, which relates the use of flows to gaining fundamental information, would better fit with a rejection of hypothesis 13. Further evidence on the relevance of positions 2 and 3 can be gained from additional statements. Thus it is a necessary condition for learning from better informed investors that the revelation of news in FX prices takes time. The more time is needed for this process, the better the chances are to profit from f low analysis. The respective hypothesis is formulated as follows.
H14 A more intensive use of flow analysis is positively related to a lengthier period of processing fundamental information.
The third position, emphasizing market imperfections in the trading process, seems to imply that larger market participants could have an influence on prices. The more important large market institutions are seen to be for the price discovery process, the more rational it becomes to apply flow analysis:
H15 A more intensive use of flow analysis is positively related to a higher attributed
influence by large market participants on prices.
The result of the rank correlations is given in Table 4 . As the answers on the respective statements range between 1 for complete agreement and 6 for complete disagreement (logically similar in the case of hypothesis 14), rejection of the hypotheses requires a statistically positive sign in the correlation. In fact, however, the signs are mostly negative, indicating some support for the hypotheses. At a more detailed level, some remarkable differences become evident.
The test of hypothesis 13 does not provide any significant result. From a methodological point of view it should be noted that Section 7 presents flow users' opinions, i.e. the views that they have on FX markets. When they see a major influence of market makers, for example, it makes sense to apply flow analysis but it does not prove that market makers are really important. On the other hand it would be surprising if successful professionals were handicapped by a systematic misunderstanding of real market processes.
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Conclusions
Flow analysis in foreign exchange markets has not been a subject of systematic examination so far. In this respect it shares the fate of technical analysis, which was also quite neglected until a few years ago when Allen and Taylor (1990) ?? First, it becomes obvious that there is a third form of analysis in the market besides fundamental and technical analysis. In the group of respondents, about every second FX dealer and every third fund manager allocated 25% or more of information used to flow analysis.
?? Second, the relationship with the other two forms of market analysis shows that flow analysis is neither closely related to a preference for "fundamentalism" or "chartism", nor is it a substitute for either of them: it rather represents an independent third form of analysis relevant for professionals.
The survey results have also shed some light on our understanding of the role of flow analysis in foreign exchange markets. Several hypotheses have been tested revealing evidence on the explanatory power of three competing views. The results are compiled in summarized form in Table 5 . They provide a clear picture of the explanatory power of three competing positions:
?? Flow analysis does not seem to be basically used as a tool to learn about the fundamental information of others, as claimed in position 2.
?? Moreover, the use of flow analysis does not appear to be clearly related to indicators of less rational behavior, thus slightly opposing the view of efficient markets, as stated in position 1.
?? However, the evidence seems to accord best with position 3. This is the view that flow analysis aims at exploiting semi-fundamental private information.
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Appendix on methodology and data quality
This appendix describes in more detail the methodology of the questionnaire survey and discusses issues of controlling data quality. An important aspect of the latter is a comparison of the actual survey results with those of an earlier conducted survey.
The different response rates presented in Table 6 can be explained due to differences in the way each group was approached. The best response rate was observed from members of the association, a direct result of the association's helpful assistance, consisting of mailing the survey, collecting it, and performing intensive follow-ups to improve the response. R egarding the other banks, all apparent nonrespondents were contacted by mail or telephone, often several times, in an attempt to convince them to cooperate. The lower response rate for fund managers is a consequence of a comparatively lower degree of effort: only some selective phone calls were made to find out whether there might be systematic reasons for nonresponse -no systematic reasons were detected.
As we also use data from an earlier survey questionnaire (1992) which was, from a methodological standpoint, carried out in the same way (for more details see Menkhoff, 1998) , it is interesting to look at differences. 16 Several ways were applied to ensure the quality of the survey. This started with a phase of intensive interviewing prior to mailing and a pretest of the questionnaire to ensure appropriate issues and wording. The incoming questionnaires were strictly anonymous but respondents did not seem to care too much about this as only some used the suggested possibility to split their response into one anonymous mail for the questionnaire and another mail ordering the promised feedback. The usually fully filled -out questionnaires indicate adequate presentation of the items.
As a referee remarks, a potential problem could arise in the question whether the core persons in the dealing departments really responded or whether the questionnaires were passed on to less decisive, e.g. supporting, staff. This can never be ruled out when using an anonymous questionnaire survey. We are confident, however, for three reasons: first, the senior persons answer similarly to the less senior ones (see Section 5). Second, many phone conversations with trading departments gave the impression that we had reached the target group of dealers who take positions in own responsibility. Third, the two channels of distributing the 16 The exact date of the survey was largely arbitrary and was not supposed to cover any extraordinary events. On the contrary and by coincidence, the turbulent EMS crisis started on 14. September 1992, questionnaire, where in the one case the association may provide an incentive to cooperate, produced very similar results.
An important methodological objective of a survey questionnaire is to realize a representative response. However, this quality indicator cannot be checked strictly as no statistical survey of the total population is available. It is therefore warranted to realize a high response rate and economically sensible characteristics of the responses. Regarding the response rate, our survey attained a result matched among the several studies in this field mentioned above only by Taylor and Allen (1992) . They received feedback from 60% of the chief dealers addressed. In addition,
we had the advantage of being able to use the survey of the members of the association of public banks as a kind of benchmark as originally intended and come close to a full coverage with a response rate of 73.7%. Statistical comparison of the two channels for distributing the questionnaires to foreign exchange dealers reveals no differences indicating a distortion of the private banks' sample.
Moreover, the recent survey can be compared to the earlier study and to studies in other countries. Regarding the 1992-study a few structural characteristics of respondents have changed in a systematic manner. In line with growing markets, volumes asked for have gone up. Furthermore, the average age of FX dealers has increased as can be expected for a maturing "industry", whereas the average age in the boom market of fund management has decreased. Regarding the comparison with other survey studies, our results do not contradict earlier findings, and differences can be reasonably explained. Table 7 . This confirms the briefly sketched pattern that, while position 1, giving flow analysis a less rational appeal, loses ground in the face of empirical evidence, position 3, stressing the semifundamental character of flow analysis, rather gains ground. This move accentuates the already clear picture based on the earlier data documented in the working paper version (see Gehrig and Menkhoff, 2001) . It is further supported by the additional evidence drawn from the new questions exclusively asked in the recent survey. 
